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[57] ABSTRACT

The testing system is provided with a diagnostic pro-
cessing apparatus which is independent from a com-
puter to be tested. The diagnostic processing apparatus
operates based on a clock signal which is separate from
another clock signal used in the computer to asynchro-
nously issue a fault generation command to the com-
puter. The computer is provided with a register for
storing particular fault mode information. The com-
puter is responsive to the issued fault generation com-
mand for enabling the stored fault mode information so
as to generate an asynchronous pseudo-fault in the com-
puter for testing purpose.

16 Claims, 3. Drawing Sheets
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TESTING SYSTEM OF COMPUTER BY
GENERATION OF AN ASYNCHRONOUS
PSEUDO-FAULT

BACKGROUND OF THE INVENTION

- The present invention relates to a testing system of a
computer, and more particularly relates to a testing
system of a computer having a diagnostic processing
apparatus which is independent from the computer to
be tested.

The conventional testing system of computers of such
type will be described briefly with reference to FIG. 1.
This system operates such that a computer apparatus
202 1s provided with a firmware control unit 209 opera-
tive to set fault mode information in order to generate a
pseudo-fault in synchronization with a clock signal of
the computer apparatus 202. Namely, the fault mode
information is set in a fault information register 203
provided in the computer apparatus 202 and a fault
 enabling bit latch 204 is set so that an output of a de-
coder 205 1s enabled concurrently with this setting to
~ generate a fault or error at a given location of the com-
puter apparatus 202.

The fault processing is effected as follows, when a
fault is generated in the computer apparatus 202.
Firstly, a particular error indicating flag 207 is turned
on to notify a diagnostic processing apparatus 201,
through a fault notifying line 210, of the fact that nor-
mal operation i1s disabled. The diagnostic processing
apparatus 201 carnes out the fault processing when
receiving the notice. In the fault processing, the error
indicating flags 207 are extracted from the computer
apparatus 202, and the error indicating flag 207 etc. is
cleared to remove the fault state, and then re-start pro-
cessing 1$ initiated.

As long as the synchronous operation 1s held accord-
ing to the internal clock signal of the computer appara-
tus 202, fault mode information can be effectively set in
the fault information register 203 to repeatedly generate
a fault at an identical timing. Further, since the same
fault can be recreated, an expectation value of the fault
can be suitably set by a program for fault testing,
thereby facilitating confirmation of RAS function of the
computer apparatus 202 and the diagnostic processing
apparatus 201. These processings are illustratively indi-
cated in a flow chart of FIG. 2.

However, an actual fault may occur in the computer
apparatus asynchronously with its internal clock.
Therefore, an actual fault may not be simultaneously
created by a synchronous pseudo-fault generating
means. Thus, an asynchronous pseudo-fault generating
means i1s needed to carry out effective RAS function
testing.
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fault occurs in an analog mode asynchronously with the
operation of the computer apparatus 202, the above
noted method can generate a pseudo-fault which is
more similar to an actual hardware fault.

However, the following problems may be caused
when generating an asynchronous pseudo-fault by the
above noted conventional computer testing method.
Since highly integrated and sophisticated design is re-
quired in the modern computer, it would be quite diffi-
cult to generate an asynchronous pseudo-fault by sim-
ply clamping the external control signal pin as in the
above noted prior art. The reason is that the clamping
operation is physically difficult to perform during the
operation in view of the hardware construction of the
computer, and that a pseudo-fault cannot be generated
closely at a particular designated spot by clamping an

~ interface signal between packages. Further, in situations
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Next, a brief description is given for the method of 55

generating an asynchronous fault in the computer appa-
ratus 202. During the operation of the computer appara-
tus 202, for example, its external control signal pin or
terminal is clamped to a logical level “0” to fix the
logical level of the control signal to generate an asyn-
chronous pseudo-fault. Then, the computer operation,
the fault processing and the diagnostic processing are
tested. In such case, the external control signal is gener-
ally taken from an interface between logical packages.

The clamping of the external control signal pin may
cause electrical noise, while the level of the control
signal changes asynchronously with the clock signal of
the computer apparatus 202. Since an actual hardware

65

where the computer apparatus, the diagnostic process-
ing apparatus and a terminal are remotely installed from
one another, for example, on separate floors, it would be
quite inconvenient to access the external control signal
pin.

SUMMARY OF THE INVENTION

An object of the invention is to, therefore, provide an
improved function of generating an asynchronous pseu-
do-fault in the testing system of a computer. The inven-
tive testing system of a computer 1s provided with a
diagnostic processing apparatus which 1s independent
from a computer apparatus to be tested. The diagnostic
processing apparatus operates based on a separate clock
signal which is different from another clock signal used
in the computer apparatus, and is provided with a fault
setting means for supplying a fault generation command
to the computer apparatus. On the other hand, the com-
puter apparatus is provided with a fault information
holding means for holding fault mode information, and
a fault enabling means for enabling the fault mode infor-
mation in response to the fault generation command, so
as to generate a given fault in the computer apparatus
according to the enabled fault mode information.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a block diagram showing the prior art sys-
tem;

FIG. 2 1s a flow chart showing the operation of the
prior art system; and

FIG. 3 1s a block diagram showing one embodiment
of the present invention.

DETAILED DESCRIPTION OF EMBODIMENT

Hereinafter, the present invention will be described in
detail with reference to the drawings. FI1G. 3 shows one
embodiment of the inventive testing system. In FIG. 3,
a diagnostic processing apparatus 101 is of the indepen-
dent type operative based on a clock signal from a clock
source 112, which is separate from another clock source
113 of a computer apparatus 102.

The computer apparatus 102 is provided with a firm-
ware control unit 114 having a synchronous pseudo-
fault generating function commanded by a firmware in
synchronization with an internal clock signal. This
function is carried out through a fault enabling bit latch
110 and an OR gate 111 in manner similar to those
provided in the before-mentioned prior art.

In addition to this function, the inventive system has
the following asynchronous pseudo-fault generating
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function. When generating a pseudo-fault in the com-
puter apparatus 102, the diagnostic processing appara-
tus 101 operates to set, in a fault information register 104
of the computer apparatus 102, particular fault mode
information which indicates a given pseudo-fault.
Namely, the fault information register 104 holds or

registers the information representative of a designated
fault location and a fault mode.

A fault setting means 103 of the diagnostic processing
apparatus 101 issues a fault generation command 107 to
the computer apparatus 102. A fault information de-
coder 105 is enabled by this fault generation command
107 through the OR gate 111 to decode an output from
the fault information register 104, to thereby generate a
fault at a designated location in the computer apparatus
102. The fault generation command 107 is issued asyn-
chronously with the clock signal of the computer appa-
ratus 102 so as’to generate an asynchronous pseudo-
fault, thereby effecting test of the RAS function includ-
ing fault processing and diagnostic processing in the
operative computer apparatus 102 and the diagnostic
processing apparatus 101. In treating a fault asynchro-
nous with the clock signal of the computer apparatus,
since its expectation value is not clear, the asynchro-
nous fault may not be suitable for testing by incorporat-
ing fault information in a test program. However, the
inventive system can generate a fault which is similar to
an actual fault in a practical computer apparatus. Such
simulative fault could not be obtained in the form of a
synchronous pseudo-fault.

According to the invention, setting and commanding
of pseudo-fault information is carried out by the diag-
nostic processing apparatus driven by a clock signal
which is different from another clock used in the com-
puter apparatus. By such operation, an asynchronous
pseudo-fault can be generated and tested in the com-
puter apparatus by controlling through terminals of the
diagnostic processing apparatus, without accessing an
external control signal pin of the apparatus. Accord-
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ingly, there is achieved an effect to carry out testing of 40

the RAS function such as fault processing and diagnos-

tic processing in the operative computer apparatus and

the diagnostic processing apparatus. For example, the
fault processing is carried out such that a particular
error indicating flag 106 is turned on by a logical circuit
108 in response to an occurrence of a pseudo-fault,
thereby notifying the diagnostic processing apparatus
101 through an OR gate 109 and a fault notice line the
fact that normal operation is disabled. Then, the diag-
nostic processing apparatus 101 carries out fault pro-
cessing as well as diagnostic processing when receiving
the notice.
What is claimed 1s:
1. A testing system of a computer, comprising:
(A) a diagnostic processing apparatus independent
from a computer to be tested including fault setting
means for providing a fault generation command to
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the computer, operative based on a first clock sig-

nal separate from a second clock signal used in the
computer; and
(B) a computer, including:

(1) fault information holding means for holding
fault mode information representative of a pseu-
do-fault location in the computer, set by the
diagnostic processing apparatus; and

(2) fault enabling means responsive to the fault
mode information, for generating an asynchro-
nous pseudo-fault in the computer based on the
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fault mode information, for use in testing the
computer.

2. A testing system as claimed in claim 1, further
comprising a first clock source for generating and trans-
mitting the first clock signal to the fault setting means.

3. A testing system as claimed in claim 2, further

comprising a second clock source for generating and
transmitting the second clock signal to the computer.

4. A testing system as claimed in claim 3, wherein the
second clock source is internal to the computer.

5. A testing system of a computer, comprising:

(A) a diagnostic processing apparatus operative based

on a first clock signal, including:

(1) fault setting means for issuing a fault generation
command;

(2) a first clock resource for issuing the first clock
signal;

(B) a computer connected to the diagnostic process-
ing apparatus, including:

(1) a second clock source separate from the first
clock source, for issuing a second clock signal;

(2) a firmware control unit having a synchronous
pseudo-fault generating function, synchronous
with the second clock signal;

(3) a fault enabling bit latch connected to an output
of the firmware control unit;

(4) a logical-OR gate connected to an output of the
fault enabling bit latch, responsive to the fault
generation command; and

(5) a fault information register with fault mode
information indicating a given pseudo-fault, re-
sponsive to the diagnostic processing apparatus.

6. A testing system as claimed in claim §, wherein the
fault information register stores information representa-
tive of a designated fault location and a fault mode.

7. A testing system as claimed in claim 6, wherein the
second clock source is internal to the computer.

8. A testing system as claimed in claim §, wherein the
diagnostic processing apparatus sets fault mode infor-
mation in the fault information register.

9. A testing system as claimed in claim 8, wherein the
computer further comprises a fault information decoder
enabled by an output of the logical-OR gate for decod-
ing an output from the fault information register and
generating a fault at a designated location in the com-
puter apparatus.

10. A testing system as claimed in claim 9, wherein
the computer further comprises:

(1) a logical circuit connected to the decoder, respon-

sive to an output of the decoder; and

(2) a plurality of error indicating flags, set by the
logical circuit.

11. A testing system as claimed in claim 10, wherein
the computer further comprises a fault notice line re-
sponsive to the error indicating flags, connected to the
diagnostic processing apparatus, indicating if normal
operation of the computer is disabled.

12. A method of testing a computer system, compris-
ing the steps of:

(A) providing a fault generating command to a com-
puter from a diagnostic processing apparatus inde-
pendent from the computer to be tested, based on a
first clock signal separate from a second clock
signal used in the computer; |

(B) holding fault mode information representative of
a pseudo-fault location in the computer in a fault
information holding means in the computer, set by
the diagnostic processing apparatus;
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(C) enabling the held fault mode information respon-
sive to the fault generation command, and generat-
ing an asynchronous pseudo-fault in the computer
based on the fault mode information, for use in
testing the computer.

13. A method as claimed in claim 12, further compris-

ing the step of generating and transmitting the first

6

14. A method as claimed in claim 13, further compris-
ing the step of generating and transmitting the second
clock signal from a second clock source to the com-
puter.

1S. A method as claimed in claim 14, wherein the
second clock is internal to the computer.

16. A method as claimed in claim 12, further compris-
ing the step of setting fault mode information by the
diagnostic processing apparatus in the fauit information

clock signal from a first clock source to the diagnostic 19 holding means.

processing apparatus.
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